In spite of much work on the Mannich reaction with ketones, only few studies have been devoted to this reaction with phenylhydrazones or oximes de rived from ketones. Mannich bases of acetophenone oxime and their Beckmann rearrangem ent has been reported [1] , H ahn and Zawadzka [2] showed that 6-nitro-2,3,4,5-tetrahydro-l,2,4-triazines can be ob tained by Mannich reaction of nitroform aldehyde arylhydrazones [A r.N H .N = C H -N 0 2] and primary amines, whereas the reaction with morpholine affords acyclic bases. In view of this, and in continuation of our studies on Mannich reaction with 1,3-indandiones [3 -7] and related compounds [8 , 9] it ap peared of interest to study the behaviour of the title com pounds in such reaction.
Treatm ent of 1,3-indandione-l-phenylhydrazone (1 ) with m orpholine acetate and formalin afforded 2-(N -m orpholinom ethyl)-l,3-indandione-l-phenylhydrazone (2). A similar treatm ent of 1 with piperazine acetate gave N ,N '-bis[l-(phenylhydrazono)-l,3-dioxoindan-2-yl-methyl]piperazine (3). In addition, when compound 1 was subjected to a dou ble Mannich reaction using benzylamine or methylamine and formalin in a molar ratio of ( 1 :1 :2 ), it afforded 3,4,5,5a-tetrahydro-4-benzyl or 4-methyl-2-phenylindeno[2,l-/]-l,2,4-triazepin-6(2H )-one (4 a -b), respectively. The NM R spectrum of 4a indi cated the presence of keto enol tautom erism , the keto form showed signals at d 3.88 (3-H2). 3.50 (benzylic C H 2 -N ) , 2.80 (5a-H ) and 2.50 (5-H2); w here as, for the enol form the (5-H2) protons appeared at The involvement of both C-2 and the phenylhydrazino fragment in the double Mannich reaction is in line with the work of Hahn and Zawadzka [2] , and is an extension to our recent work on the Mannich reaction with l-phenylam ino-3-indenone [4] .
In connection with the present work, the reactiv ity of l,3-indandione-l,3-diphenylhydrazone (5) towards Mannich reaction was investigated. Com pounds 6 and 7 were obtained by treating 5 with morpholine or piperazine acetate and formalin, re spectively. W hereas, double Mannich reaction of 5 with benzylamine acetate afforded 3,4,5,5a-tetrahydro-4-benzyl-2-phenylindeno[2,l-/]-l,2,4-triazepin-6 (2 H )-one-6 -phenylhydrazone (8) .
In the present work advantage of this reactivity has been taken in the synthesis directed towards the new ring system 9. The synthesis of which has been ac complished through treatm ent of 5 with ammonium acetate and formalin in a molar ratio of (1:
. Beside the analytical data, the struc ture of 9 was supported by molecular weight determ i nation. Form ation of 9 finds analogy with some re ported cases in which highly condensed systems are form ed on using ammonia in the Mannich reaction [1 0 ] with a suitable substrate.
In the course of our investigation, we utilized 1,3- 
Experimental
All melting points (°C) are uncorrected and were taken in a Gallenkam p electric melting point ap paratus. IR spectra were perform ed on a Unicam SP 2000 Infrared spectrophotom eter using KBr. 'H NM R spectra were obtained in CDC13 solutions with a Varian model "A-60" .
2-(N-M orpholinom ethyl)-l ,3-indandione-l -phenylhydrazone (2 )
A solution of 1 (2.36 g; 0.01 m ole), formalin (40%) (0.75 g; 0.01 mole) and m orpholine (0.87 g; 0.01 mole) in (40 ml) ethanol and acetic acid (0 . 6 ml) was heated for 2 h on a steam bath, allowed to stand at room tem perature overnight. The solid that obtained was recrystallized from ethanol to give 2.35 g of brown crystals (70% ), m.p. 170 °C.
IR: 1710 (CO , indanone), 1605 (C = N -) and 1340 cm-1 (C -N stretch). 
N ,N '-B is[l-(phenylhydrazono)-l,3-dioxoindan-2-ylmethyljpiperazine (3)
A solution of 1 (4.72 g; 0.02 m ole), formalin (40%) (1.5 g; 0.02 mole) and piperazine (0.86 g; 0.01 mole) in (40 ml) ethanol and acetic acid (1.2 ml) was heated on a steam bath for 2 h. The product that obtained after cooling was recrystallized from (benzene-CHCI3) mixture to give 4.7 g of yel lowish-green crystals (80%), m.p. 173 °C.
IR: 1705 (CO , indanone), 1605 (C = N -) and 1370 cm -1 (C -N stretch). C36H 34N60 2 (582.7) Calcd C 74.20 H 5.88, Found C 73.95 H 6.00.
a-Tetrahydro-4-benzyl-2-phenylindeno [2,1 -f] -1.2.4-triazepin-6(2H)-one (4a) and a-tetrahydro-4-methyl-2-phenylindeno[2,l-f]-1.2.4-triazepin-6(2H)-one (4b)
A solution of 1 (2.36 g; 0.01 mole), formalin (40%) (1.5 g; 0.02 mole) and benzylamine or methylamine hydrochloride (1.44 g or 0.68 g; 0.01 mole) in (40 ml) ethanol and a few drops of acetic acid was heated on a steam bath for 2 h. The solid that ob tained was recrystallized from ethanol to give green ish crystals, 2.2 g of 4a (60%) and 1.9 g of 4b (65%). 
2-M orpholinomethyl-l ,3-indandione-l ,3-diphenylhydrazone (6 )
A solution of 5 (3.26 g; 0,01 mole), formalin (40%) (0.75 g; 0.01 mole) and morpholine (0.87 g; 0.01 mole) in (50 ml) ethanol and acetic acid (0.6 ml) was refluxed on a steam bath for 2 h. The product that obtained after cooling was recrystallized from ethanol to give 3 g as brown crystals (70%), m.p. 192 °C.
IR: 1605 (C = N ) and 1350 cm' 1 (C -N ).
C26H 27NsO (425.5) Calcd C 73.38 H 6.39, Found C 72.75 H 6.50.
N ,N '-B is[l ,3-(diphenylhydrazono)-indan-2-ylm ethyljpiperazine (7)
A solution of 5 (6.52 g; 0.02 mole), formalin (40% ) (1.5 g; 0.02 mole) and piperazine (0.86 g; 0.01 mole) in (50 ml) ethanol and acetic acid (1.2 ml) was refluxed on a steam bath for 2 h. The product that obtained by dilution with water, was recrystallized from nitrobenzene to give 6 
